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(57)Abstract: 

PURPOSE: To make the reactor of a step-up/step-down chopper 
compact by operating the step-up/step-clown chopper at a high 
switching frequency at the time of charging of a storage battery 
and at a low switching frequency at the time of discharging. 
CONSTITUTION: The ratio between the repeating frequency of the 



signal from a controller 20, which is imparted to the base of a 
transistor 2 performing ON/OFF operation in charging, and the 
repeating frequency of the signal from the controller, which is 
imparted to the base of a transistor 4 performing ON/ OFF 
operation in discharging, is determined with the built-in frequency 
divider in the controller 20 in the main circuit part of a step- 
up/step-clown chopper. Thus, the purpose is achieved. 
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[Claim(s)] 

[Claim 1] The control approach of the charge-and-discharge circuit of the battery characterized by operating 
said step-down and step-up chopper in the charge-and-discharge circuit of the battery which has the 
bidirectional step-down and step-up chopper which combines the function to charge a battery, and the function 
which discharges from a battery on a switching frequency which is different, respectively at the time of charge 
of said battery, and discharge. 

[Claim 2] The control approach of the charge-and-discharge circuit of the battery according to claim 1 
characterized by operating a step-down and step-up chopper on a low switching frequency with a high 
switching frequency at the time of discharge at the time of charge of a battery. 

[Claim 3] In the charge-and-discharge circuit of the battery which has the bidirectional step-down and step-up 
chopper which combines the function to charge a battery, and the function which discharges from a battery The 
oscillator which oscillates the switching frequency at the time of charge of a battery, and the 1st triangular wave 
converter which changes the output of said oscillator into a triangular wave, The 1st comparator which 
compares said the 1st output and charge control signal of a triangular wave converter, and operates, The 
controller of the charge-and-discharge circuit of the battery characterized by coming to have the 2nd comparator 
which compares the output and discharge control signal of the counting-down circuit which carries out dividing 
of the output of said oscillator, the 2nd triangular wave converter which changes the output of said counting- 
down circuit into a triangular wave, and said 2nd triangular wave converter, and operates. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control approach of the charge-and-discharge circuit of the 
battery at the time of having a battery, for example, constituting no cutting-off-the electric current-ization of an 
adjustable electrical potential difference and a variable frequency (VVVF) inverter, and its controller. 
[0002] 

[Description of the Prior Art] What is indicated by JP,5- 122865, A is known as a charge-and-discharge circuit of 
the conventional battery. The charge-and-discharge circuit of this battery is explained based on the circuit 
diagram of drawing 4 . In drawing 4 , the capacitor by which 1 is connected to DC power supply and 
juxtaposition, the capacitor by which diode and 6 are connected to a reactor and 7 is connected [ 2 and 4 ] to a 
battery 8 and juxtaposition for a transistor, and 3 and 5, and 10 are controllers which control the base of 
transistors 2 and 4, and the main circuit section of a step-down and step-up chopper consists of 1-7. 
[0003] At the time of charge of a battery 8, a transistor 4 is made off, in order to make a transistor 2 turn on and 
off, an on-off signal is given to the base of a transistor 2, at the time of discharge of a battery 8, a transistor 2 is 
made off, and in order to make a transistor 4 turn on and off, he is trying to give an on-off signal to the base of a 
transistor 4 from a controller 10. In that case, the repeat frequency of the on-off signal to the base of a transistor 
2 or a transistor 4, i.e., the switching frequency of a step-down and step-up chopper, is fixed, and the request is 
controlled by adjusting an on-off ratio. 
[0004] 

[Problem(s) to be Solved by the Invention] In the charge-and-discharge circuit of the conventional battery, 
pulsation (ripple) of said charging current becomes large, since it is not desirable for a battery, the inductance 
value of said reactor is enlarged and the current of said reactor is usually made not intermittent [ compared with 
the time of discharge, / since the charging current is small, the current of the reactor (sign 6 reference of 
drawing 4 ) of the main circuit section of a step-down and step-up chopper is intermittent consequently ] at the 
time of charge. 

[0005] Therefore, said reactor was enlarged, and since the inductance value was large, when sudden change 
occurred for the load by the side of DC power supply at the time of discharge, there was a problem that 
fluctuation of the output voltage by the side of DC power supply became large. Moreover, in order to control 
fluctuation of the output voltage by the side of said DC power supply, there was also a problem that the capacity 
of the capacitor by the side of DC power supply (sign 1 reference of drawing 4 ) became large. 
[0006] The technical problem of this invention miniaturizes said reactor, and is to control fluctuation of the 
output voltage at the time of sudden change of the load by the side of DC power supply. 
[0007] 

[Means for Solving the Problem] In order to solve this technical problem, in this invention, in the charge-and- 
discharge circuit of the battery which has the bidirectional step-down and step-up chopper which combines the 
function to charge a battery, and the function which discharges from a battery, it is a switching frequency high 
at the time of charge of a battery, and a step-down and step-up chopper is operated on a low switching 
frequency at the time of discharge. 

[0008] Moreover, the oscillator with which the controller of the charge-and-discharge circuit of a battery 
oscillates the switching frequency at the time of charge of a battery, The 1st comparator which compares the 
output and charge control signal of the 1st triangular wave converter which changes the output of said oscillator 
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into a triangular wave, and saia 1st triangular wave converter, and operates, It has the 2nd comparator which 
compares the output and discharge control signal of the counting-down circuit which carries out dividing of the 
output of said oscillator, the 2nd triangular wave converter which changes the output of said counting-down 
circuit into a triangular wave, and said 2nd triangular wave converter, and operates. 
[0009] 

[Function] In the charge-and-discharge circuit of the battery which has the bidirectional step-down and step-up 
chopper which combines the function to charge a battery, and the function which discharges from a battery at 
the time of charge of a battery, on a high switching frequency In operating a step-down and step-up chopper on 
a low switching frequency at the time of discharge, at the time of charge The current of the reactor (sign 6 
reference of drawing 4 ) of the main circuit section of a step-down and step-up chopper continues. 
Consequently, since pulsation (ripple) of said charging current becomes small, serves as the suitable charging 
current for a battery and can make the inductance value of said reactor small at the time of discharge, even if the 
load by the side of DC power supply changes suddenly, fluctuation of the output voltage by the side of DC 
power supply can be suppressed small. 
[0010] 

[Example] The circuit diagram of the example of this invention is shown in drawing 1 . In drawing 1 R> 1, the 
same sign is given to what has the same function as drawing 4 , explanation is omitted, and it explains focusing 
on the thing of a different function from drawing 4 . That is, in drawing 1 , the controller of the former 
[ controller / 20 ] is equipped with different circuitry, and is as the detail being shown in drawing 2 . 
[001 1] The oscillator 21 which drawing 2 is the circuit diagram of the controller of the charge-and-discharge 
circuit of the battery by this invention, and oscillates the switching frequency at the time of charge of a battery, 
The comparator 23 which compares with the output and charge control signal of the triangular wave converter 
22 the triangular wave converter 22 which changes the output of an oscillator 21 into a triangular wave, and 
operates, It consists of comparators 26 which compare with the output and discharge control signal of the 
triangular wave converter 25 the counting-down circuit 24 which carries out dividing of the output of an 
oscillator 21, and the triangular wave converter 25 which changes the output of a counting-down circuit 24 into 
a triangular wave, and operate. 

[0012] The wave form chart of drawing 3 explains actuation of the controller of the charge-and-discharge 
circuit of drawing 2 , referring to drawing 1 and the name of drawing 2 , and a sign. In this drawing, at the time 
of charge of the battery 8 shown in (**) of drawing 3 , the output of a comparator 23, i.e., the base signal of a 
transistor 2, repeats turning on and off like (**) of drawing 3 , the output of a comparator 26, i.e., the base 
signal of a transistor 4, continues an OFF state like (Ha) of drawing 3 , and the on-off ratio at this time is 
adjusted by the comparator 23 by the level of a charge control signal and the output of the triangular wave 
converter 22 which are shown in drawing 2 . Moreover, at the time of discharge of the battery 8 shown in (**) 
of drawing 3 , the output of a comparator 26, i.e., the base signal of a transistor 4, repeats turning on and off like 
(Ha) of drawing 3 , the output of a comparator 23, i.e., the base signal of a transistor 2, continues an OFF state 
like (b) of drawing 3 , and the on-off ratio at this time is adjusted by the comparator 26 by the level of a 
discharge control signal and the output of the triangular wave converter 25 which are shown in drawing 2 . The 
ratio of the repeat frequency of turning on and off of (**) of drawing 3 and the repeat frequency of turning on 
and off of (Ha) of drawing 3 is determined by the counting-down circuit 24. 

[0013] In drawing 2 , although the repeat frequency of turning on and off at the time of discharge is decided 
with the oscillator 21 and the counting-down circuit 24 which carries out dividing of the output of an oscillator 
21, it is also possible to constitute the function equivalent to an oscillator 21 and a counting-down circuit 24 
from an oscillator with an another oscillator 21. Moreover, as for all, the bipolar transistor which has self- 
extinction of arc capacity, a field-effect transistor, an insulated gate transistor (IGBT), etc. are usable as a 
switching semiconductor device of the main circuit section of a step-down and step-up chopper. 
[0014] 

[Effect of the Invention] By this invention, by increasing the switching frequency of the step-down and step-up 
chopper for example, at the time of charge 5 times of the switching frequency of the step-down and step-up 
chopper at the time of discharge, the inductance value of a reactor can be set to about 1/5 compared with the 
former, the miniaturization of a reactor can be measured, and a miniaturization and cost cut of a battery of a 
charge-and-discharge circuit can be performed. 
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(57)Abstract 

PURPOSE: To make the reactor of a step-up/step- 
down chopper compact by operating the step^up/step- 
clown chopper at a high switching frequency at the time 
of charging of a storage battery and at a low switching 
frequency at the time of discharging. 
CONSTITUTION: The ratio between the repeating 
frequency of the signal from a controller 20, which is 
imparted to the base of a transistor 2 performing 
ON/OFF operation in charging, and the repeating 
frequency of the signal from the controller, which is 
imparted to the base of a transistor 4 performing ON/ 
OFF operation in discharging, is determined with the 
built-in frequency divider in the controller 20 in the main 
circuit part of a step-up/ step-clown chopper. Thus, the 
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